Appendix 1: Modifications to the Study Protocol Date Modification
12/1/16 Initial protocol published.
2/28/17
Review stage updated to reflect the fact that we had begun the formal screening of articles and data extraction.
5/19/17
Review stage updated to reflect that we finished screening articles and were in the process of data extraction and assessments for risk of bias and quality.
6/9/17 Review stage updated to reflect that we completed data extraction and assessments for risk of bias and quality. 3. 'hip arthroplasty'/exp OR 'hip arthroplasty' OR 'knee arthroplasty'/exp OR 'knee arthroplasty' OR 'total hip replacement' OR 'total knee replacement' OR 'hip replacement' OR 'knee replacement' OR 'tka' OR 'tkr' OR 'tha' OR 'thr' OR 'tja' OR 'tjr' OR ('partial' OR 'uni-compartmental' OR 'unicompartmental' OR 'unicondylar' OR 'uni-condylar' AND ('knee'/exp OR 'knee') AND ('replacement' OR 'arthroplasty')) OR ('resurfacing' OR 'hemiarthroplasty' OR 'hemi-arthroplasty' AND ('hip'/exp OR 'hip')) OR ('revision' AND ('hip'/exp OR 'hip' OR 'knee'/exp OR 'knee') AND ('arthroplasty' OR 'replacement')) 4. #1 AND #2 AND #3 SCOPUS 1. TITLE-ABS-KEY(("frail elderly" OR "frail" OR "frailty" OR "dependence" OR "vulnerable" OR "decline" OR "ADL Disability" OR "deterioration" OR "deficit accumulation"))
2. TITLE-ABS-KEY(("aged" OR "aging" OR "elderly" OR "older" OR "age factors" OR "geriatric"))
3. TITLE-ABS-KEY("hip replacement arthroplasty" OR "knee replacement arthroplasty" OR "total hip replacement" OR "total knee replacement" OR "hip replacement" OR "knee replacement" OR "hip arthroplasty" OR "knee arthroplasty" OR "TKA" OR "TKR" OR "THA" OR "THR" OR "TJA" OR "TJR" OR (("partial" OR "uni-compartmental" OR "unicompartmental" OR "unicondylar" OR "uni-condylar") AND "knee" AND ("replacement" OR "arthroplasty")) OR (("resurfacing" OR "hemiarthroplasty" OR "hemi-arthroplasty") AND "hip") OR ("revision" AND ("hip" OR "knee") AND ("arthroplasty" OR "replacement")))
#1 AND #2 AND #3
Cochrane Library AgeLine TX "total hip replacement" OR "total hip replacements" OR "hip replacement" OR "hip replacements" OR "hip arthroplasty" OR "hip arthroplasties" OR "total knee replacement" OR "total knee replacements" OR "knee replacement" OR "knee replacements" OR "knee arthroplasty" OR "knee arthroplasties" OR "TKA" OR "TKR" OR "THA" OR "THR" OR "TJA" OR "TJR" OR (("partial" OR "unicompartmental" OR "unicompartmental" OR "unicondylar" OR "uni-condylar") AND "knee" AND ("replacement" OR "arthroplasty")) OR (("resurfacing" OR "hemiarthroplasty" OR "hemi-arthroplasty") AND "hip") OR ("revision" AND ("hip" OR "knee") AND ("arthroplasty" OR "replacement")) Web of Science Conference Proceedings Index 1. ("frail elderly" OR "frail" OR "frailty" OR "dependence" OR "vulnerable" OR "decline" OR "ADL Disability" OR "deterioration" OR "deficit accumulation") 2. ("aged" OR "aging" OR "elderly" OR "older" OR "age factors" OR "geriatric") 3. ("hip replacement arthroplasty" OR "knee replacement arthroplasty" OR "total hip replacement" OR "total knee replacement" OR "hip replacement" OR "knee replacement" OR "hip arthroplasty" OR "knee arthroplasty" OR "TKA" OR "TKR" OR "THA" OR "THR" OR "TJA" OR "TJR" OR (("partial" OR "uni-compartmental" OR "unicompartmental" OR "unicondylar" OR "uni-condylar") AND "knee" AND ("replacement" OR "arthroplasty")) OR (("resurfacing" OR "hemiarthroplasty" OR "hemi-arthroplasty") AND "hip") OR ("revision" AND ("hip" OR "knee") AND ("arthroplasty" OR "replacement"))) 4. #1 AND #2 AND #3
Appendix 3: Grey Literature and Hand Searching Methods

Source
Search Method
Grey Literature Databases
Grey Literature Report (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) (2016) Reviewed the titles and descriptions of all results of each of the following search terms: "frail elderly", "ADL disability", "dependence", "deficit accumulation", "arthroplasty", "hip replacement", "knee replacement", "joint replacement", and "geriatric" Google Searches
Google
Reviewed Reviewed following website areas: "Issues", "Research", "News", and "Resources"
Reviewed titles and descriptions of all results of each of the following search terms: "frailty", "frail", "hip replacement", "knee replacement"
National Institute of Arthritis and Musculoskeletal and Skin Diseases
Reviewed the titles and descriptions of all results of each of the following search terms: "frailty", and "frail" National Institute on Aging
Reviewed the titles and descriptions of all results of each of the following search terms: "arthroplasty", "hip replacement", and "knee replacement"
American Association of Retired Persons
Reviewed the titles and descriptions of all results of each of the following search terms: "hip replacement frailty", "hip replacement frail", "knee replacement frailty", "knee replacement frail", and "arthroplasty frail" National Institutes of Health Senior Health Website Reviewed the titles and descriptions of all results of each of the following search terms: "frail hip replacement", "frail knee replacement", "frail arthroplasty", "frailty", and "arthroplasty" Orthopaedic Research and Education Foundation
Reviewed the titles and descriptions of all results of each of the following search terms: "frailty", "frail"
American Academy of Orthopaedic Surgeons
American College of Rheumatology
Osteoarthritis Research Society International
National Institutes of Health Reporter
Reviewed the titles and descriptions of all results of each of the following search terms: "frailty arthroplasty", "frail arthroplasty", "frailty hip replacement", "frailty knee replacement", "frail hip replacement", and "frail knee replacement"
Agency for Healthcare Research and Quality
Reviewed the titles and descriptions of all results of each of the following search terms: "frailty arthroplasty", "frail arthroplasty", "frailty hip replacement", "frailty knee replacement", "frail hip replacement", and "frail knee replacement" ClinicalTrials.gov
Reviewed the titles and descriptions of all results of each of the following search terms: "frailty arthroplasty", "frail arthroplasty", "frailty hip replacement", "frailty knee replacement", "frail hip replacement", and "frail knee replacement" EU Clinical Trials Register
Reviewed the titles and descriptions of all results of each of the following search terms: "frailtyAND arthroplasty", "frail AND arthroplasty", "frailty AND hip replacement", "frailty AND knee replacement", "frail AND hip replacement", and "frail AND knee replacement" WHO International Clinical Trials Registry Platform
Reviewed the titles and descriptions of all results of each of the following search terms: "frailtyAND arthroplasty", "frail AND arthroplasty", "frailty AND hip replacement", "frailty AND knee replacement", "frail AND hip replacement", and "frail AND knee replacement" Hand Searches
References of Included Articles
Reviewed the titles of all references of articles meeting inclusion criteria for the review
Additional Articles by Authors of Included Articles
Reviewed the titles of all articles on PubMed by the first and last authors of each of the articles meeting inclusion criteria for the review 
